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(54) MATRIX TYPE COLOR DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce disturbance in 
the picture quality observed as vertical or horizontal 
lines in a matrix type color liquid crystal display device. 
SOLUTION: A plurality of pixels are arranged in a matrix 
in the row direction and column direction, and each pixel 
is divided into sub pixels of R, G, B to make color display 
possible. The G sub pixel having highest luminance 
among the sub pixels of the three primary colors R, G, B 
is arranged in the center of each pixel. The peripheral 
sub pixels are arranged by alternately exchanging the 
colors R and B by every column. Because the G sub 
pixel having highest luminance in the three primary 
colors is arranged in the center of each pixel while other 
sub pixels are arranged in the peripheral part of each 
pixel, and because the relative position of sub pixels 
arranged in the peripheral part differs by every column, 
the disturbance in the picture quality observed as 
vertical lines by proximity observation can be hardly 
caused while coloring of the display relating to the sub 
pixels is suppressed. 
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«»0>IB*3&«*¥ft**<ffJb*i*fT*rtIi:. frlcHSfr 

*is*<D+*»(=Ea**u 

go 

i=^+L^*i«i&r«A»«teM«#«HiiiiHiBs«x* 

[»*«4] ttlBMXtt. i&Eff*l&£1»EW*«l 
WE-*:?®*!** K)effil»tt3b<ttn#l4(c7rT«:tt*lt 
a>L^*l*MCK*(DT HJ?X£J*^-a^go 

xn-cfcy. 

ttEfTfeKttttMtttf Kit 6*u 



[SHttBlDttKH] 
[000 1 ] 

[0 0 0 2] 

4*LTl*<&« Z.O>tz&+ Cathode Ray TubefrbCRT 

»ffl»*I*i:«)«fls:<«ffl**ir^-6, fc<txl£. Thin 
Film Transistor*^ T F T tBSftS*i45»K h^>v 

XIS^H^: LTI*. »ft«ft*A<5 0cmlcat* 

'J^XB*7-«S«t Lt, 1 0 0 cm 

IC »f * 4 0 & J5l± (7) ^ XT -r >r X 3f u -f ti Hffl lb * 

l*T#IIi*T?inttSfc*frlV WS*ff3*Sfc*< 
[0 0 0 3] 0 1 3 I*. TFT7^f^7MJ^XA 

s<o*ft»*«iaTffli^*Lri^-^^ii*(DE5iJa>« 
*5j;i;»a«**^**H^*LEaL. L**tta*sb 

[0004] 013 (a) lif^U^BBflk 013 (b) 

f*xh5-f:?K*k 013 (c) fi^+F-f^IB^L 0 1 
3 (d) fix^x7BB^]£^;ri^ft^-f o #K*iJfi* 

LTUfc. ®*7X^<7 KJtA<1 : 1 T?**Ct3b<5** 

*i£0>-C?. 013 (b) lc^-r«k5^x h^-f ^E9J*< 

j£<ttffl**lTl^ 0 3ztz. 013 (a) IC^-T^U^ 

r>r 7ffifcl= tttffl-T* z < 
ot^tl^^t, f ueva>ffi(irLrti1 3 

(b) i=^-r«x k ^ -f^w *«3&<»xr* 
g. »fe<D-9-^iir*-cfc€)BSEwr*. ^ipiicsis 
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cooes] ia 1 4 it. hj^xu*^— 

(A I ) , 9>5UU (T a) *a>*IS*ffl^ 

[0006] a^— t h'j£*a^«iBa>i ©**3iH 

(4. t=txl*«BaBB5 8-2 3 0 8 4 9d*«(CEflE£*L 
[0 0 0 7] 

«*A<*t<«i:otL*5. 3IHfe(D-0-^Iii*$m*T 
£?;i£lc$:3 0 zo>3iaii % -»«i:«ffl**i4RG 

BCD3l^fel?(4. fr-^7lBK0!)l*KltA<I3c(SG : R : B 
= 6:3:1 tUV * G CD it :?Hjffc<t B W~?W f£ £ T? 

<fc 5 If * * « ItlftM 2 *UC < I n d <t * L 

i\> «ifi(z>«fc5(=v hu^xs*^— a^sgao^^b 

6o 



[0 0 0 8] B1 4l=^-T«fc5ttT F T£*ljffl-f £7^7 

tfLZhzttmmm:** t f t tfcB*nmko>&iBt&k. 

««lMli^a)IB(=»«-r*C8^>a i E>lll3t-ea&* 
«£: Lt«H**iW<ft*i:L^IHIit*-B. 

[0009] **wa>ewi*. «raa>cfe3ft«Ea>tt^« 

[0 0 10] 

B**u JB2JSfe*5j;i;*3Kfea>it^lil*ii. 

^H*i=»-*-*«»tta*<T«>3eab t <t 
a^^a*cfe4o 

[001 1 ] **Micis^tf. v hu^^i*7-a^ 

^a(4, 1IB*A<3«ft(D-9-^li*-Cfllja**L. **o 
Ip1£I=E*»]4*i£o #U*0!>**»(=l*, 3J^£<7)5 

?IIISj!><* iM JKft©1*:?B*l=»««»ttttBjtf, 

«& LraiitL«Mtt*«ft£ Lie <<tl)-<i:*< 

[0 0 1 2] lftfeS&2lgfe<7)*l^-ft^ 
ttE« 3 «40>* 5 HI*****. 1*^*3 

[0013] **«f=ttxtf. *>?-AW®&vm2m 

7K 5 F^Fa1S(-A^x.Ttb^J L. MMMblslBliJR 1 JR 
feo>* ^-«#*»t#iii*a)+*»a)t»-^lB*»^ffl 

(D«*W=«*L. ^^-A^H^-CA^^-bti^tii^i 

ic^ti^titt^-r^o m2ilfe<hm3]lfei:^{iSA<A 
»^*it^©*<DEa(=S*J£Lr^3S:^ia«(D»iitX h7 

-r^iEacD^^-a^fi^^A^iLrt. f 2ife<t^ 



3 



[0 0 14] 3lfe(D^)7-^fiW 
A*S*U ««B«lHfea>* J 7-«^fiJt»*WIB**» 

[0 0 15] WMfllcttatf* AWMttftBMHHiH 

a*fi^*A*LT*,. m j %mm®&x<m2m&tm 

[0016] *fc**HT?i»E««*i4. BfrfEtT^fSi<b 
iTBM*rtli:lc-t*L**L¥ffftifl-eB**i4Je»»*« 
*U ttEt^BBI*, R£«*fl£ttJ&<R0J*fi(=¥frft 

[0 0 17] *«M(c«tx.f*. «»Bft(*« fir*«Ifc*i; 

w*fii(=-f-*i-F#L¥fTftia'eB**L*«»»*t* u 

^^**«»»**M*rtl=¥fTft*#f*^B«1 6*t 
t*3«fta>-9-^IB*i:35<*E(=A»te*«fc3l=ft*a) 
[0 0 18] *fc*»W-ClBB*!i»tf4. 3JHfetf>2j^ 

0>^± * ftp * £ Z t # £ o 
[0 0 2 0] *fc^B^-CmrlE;^ B H B a^m^(47^^^ 

[00 2 1] MW=ttX.tf« »ttSBIB**'*-*7'* 
6BKttS&»*.«£ SttSBlSlca^fta) 
[0 0 2 2] fifBb^MJSAM'T&lzlB® 



<D^gf&(C#§lJ * tUT I* 5 Z <t Zttm t -T & V h 'J ^7 X 

s*^-a*««"c?*So 

[0 0 2 3] *&WlzVt*[£ > 7h'J^X$!*7-S^ 

§*a&i4, ^ifM^a^ffi^-eKvnPKDiKft^Mti 

[0 0 2 4] 

[»«(DlSfl5a>fl&»] 12] 1 (4. *&BJ<7>H]&(Z)m 1 

£ ltcov h'J^xa*7- a*Stfi<o-tf-^ii*a)Efi 

ittSLtt^. fc£x.l*Hfla-*MX*<l 0. 4iy<7)v 
GA (Video Graphics Array) 7*—^rv KD«a\ U 
B&(4 6 4 0 X4 8 OliiftS. BBfcfv*!*. JKtt 
i^[o]i:t3 3 0//m*CfcSo &U^I4RG B(D3 Jlfe 

Wm<r>m?WtfvTl£. «*JfijA<3 3 0/im % «*fS]A<1 
1 0/im<tft^o «tt^(D«fc5l=. RGB(D3fiCfe-CM** 
G*<«*«JEjM«<ft* 0 *£ffiBffi-T*(4« »S£A<BS5 

Aff*£o ft*u ^tr^Hm^^^yU^T^^ (^7- 

«fta*8sa>«*i4ii8P*) (4. o. 3-0. 9mm 
35<-»MT?fcy. -9-^B**ffii6«a*i=»#-r*teitT 
i*ftis Him K«o>aa:±. &-tr^!um<7>^-r;u 

^7^$£1 t ITU Ltl^o 

[0 0 2 5] MilicDcfc3ft-tr^iSjmcDSSSl4. a^7axC 
ICcfeoTBil*ftI*llft*it*iAft., **Mfri**^- 
^-r^^ftSiMiSS^JR^OEBOKIB-ca&y. ttfxifl 

t<?t<<7v HJ9XBMa*Mtott*-eii. TF 
TS«(D»ttr4a*i:*5yfrL\ ^fS]^JOS*5lc|ft(f^ 
^7— 7-r;i/*<D/<* — >ISf+^. H 1 (CTF^-^^iij^ 

T*. T F Tgfo_t[Crt7 — 7-T JbZ&teflLT&Wi'&tj. 
IS 

[0 0 2 6] H 1 (C^-Tcfc5ft-tr^ljm(DiBglcj;o 
T, G^^iUmoPiliJlc. RtB(D^^®*35»^*(= 
l£g ^ti^)Z<i:(cft^ e - *(DflJ(c 14 B 0 tr If 
A<BB**iTL^fcia 1 3 (b) (c^-rd:3ft^3|50«X 

t»fiA<SLxG(D-9-^lj****{=iEB'r'6CLi:(c*o 
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[0 0 2 7] *Sej6»ffla)-7 hU^XS!*^— «^»« 

[0 0 2 8] z*i*-eO>KWA^M^^*«*:9»c. *X 

[0 0 2 9] El2(i. ^Oila)l2^1<bLtO 

E**U 7^f^7hU^^S*rt«TFTi:J;-& 
X*f <y*2/$r*|*n?*^ — BHMw**fr3. 7<7^*y 
V h'J{7X(D5iJ*iaj(D«^«I*. ft^iEitl[US§2|cJ; 

A#«sEnisia2^<»:r;3tstABKiiaa3(D(B 

s y n c <tSfi|5)^jI^-V s y n c *J □ * 

[0030] *iiiifl)7 hg^xi^7-i^gl 
v«ra«rcftsi3A»itr«#isB«E»Eitt2^ttJtt-r* 

rt^— «#A*@K5*tt*Tl**c£T?fc£ 0 

<7>#©St?(*. Hlc0*j«^!Bi:ig«|z-9-^lI* 

y*lf»Eltt4^t>#Xt>*l-6«»*I»«#S E Llcfto 
[00 3 1] fc 



1 8 tr? hofv^/n^fcy . rgb^ 
■ei*. #fe6 4mm<om*tffTt>ti&z£\zt£& 0 a* 

£*l*= 1 8 fcfy h(Z>*^— SSMft^- (R0-R5, GO 
B0~B5) [*. '<V7r\B\&e£'frLTJ3 : 7 
-m^AWtBl&S^&^ti&o a^-W^AtflalttS-C 

* 5 -<t^§-/dc#"C fc£ G 0 - G 5 li^-0)^^««Ctffin 

[p]s&2(c^tb-r6 0 ay©*7-«§«»tfc« 

R0-R5i:BO-B5<t(i. 1 **P*lM*=££l=A 

[0 0 3 2] H3(*. [3 2 (C^-T^j 7-f^Af[U^ 5 
0>#J£^-r o — fK-ASElttSI*. tzk7L\£z-D<n 
v;u^^u^7+)-Ie]Bl 1, 1 2£fflivc8BI=Se3|-r5 

l/^D-HBi 1 (©ilKArtSlcii*©**^**;!!. ffe 
*0>T;U^^U^-9-@tt1 2 0>a«A*SlCj*-f 

R5(£. ffi?i(D^JUTZfL><7-y-\51$& 1 1, 1 20JA1A 

SHRA*s*</\-f i^;i^&£#p — u^ju-efc&riMc 

ctot, A®JA*^fcl4Bfl!lA*^«l^X.rai*Y^t> 

**Ui* -^■(7)^;u^^ > u^t>-[e3£& i 1 tM07;i/f 
^u^tMUS&l 2£^&tiJ**jh.*rt^— «*J»#£X 
£lcAif;L6c<t#T?#&o 
[0033] K4I*. H2(Z>^-f 5>y*J»lslB4Tf*l 

>^*)»IsI»4-C?l4. \j3$*itz<7ny?mms±ifm 
mmmz&rsz^ m^iz^mu^-c *^7m^&±m? 

6o *S6ft^(B(D^^5>^*]»ll»43b<tt*t*ftft 

MlPlfSELI^ 7'J^^7PV?iBH4tffl^t 

Alt. -f *BHM 5*^Lr»«**t*SlSl^mil 
(t^V s y n c*</W U^UiftSt^lC^ >J7**l, 
*¥I^M«#H s y n c^3t±3&<*«f=ttJ*«!B*J5l!s 

[0 0 3 4] HI 5 14. ®2(7>^-r 5>y*IWEIB4 3&<« 
4t^UlPlj»itS E L £££«UHR3 

«#S B L (4. SKH)n.flt«V s y n crf)</W 
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IfVs y n c^e>Rr56i»a)*¥3iSA<»TTr*i:. j£ 

S«ffi»@i»3**e>}ESffl:toS L 1 , S L 2 , SL3j6< 

[0 0 3 5] *»/<*;m*. ^)^ — 7^;U^@B5IJA<(2) 

*U *it^lI*I*«^tt«Elllia»2fcJ:tf^*«ffi§B|5j 
BSlc.fcoTKBStl*,, 

[0 0 3 6] ni6ii. H2©jss/^;n (Drnmyis^ 

»t«#*aWl!lIII»2fcJ;tf3t««E«ilHlB3(coLxr 

[0 0 3 7] (27(i. H6(C^-r 1 OCD+^^UmiCOUN 
TO TFT 1 7 <t»aS*C LfccfctftllttMcSlCj: 

oT*fi££;ft£o Molest! ;^1CL« 

-r**»R»*a>»*tt. T FT 1 7(7>'J— *B»L T 

F T G)*f — h • v— xMa>»^B**tciBia-r*-9-^ij 

yT><?m*t LXM< T FT ^ 7(DV-Xfc«J:(; KL/ 

ilCS(Df^tl-*(Diftifta^l). -y-^ium 

(DT FT 1 7 H£, ^fUS L i l = »«**L-& 0 

1 S i <m, 1 ^ j < n C&ftffl<7>&»-t?& y , VGA7 
h"C[£m=4 80, n = 640x3tMc 

[0038] jkm& o l j \£7k&mm\B\m 3 i=»b * 
tirasy, wksl i riB*«BnBB2(=BM£:ii 

Tl^ 0 jK»WBBBB3(±. tltSDL j tmxjtc 
Lt, #tfiDL j fCf$$jc£;fo"Cl/ N '2> TFT 1 7 CD^f 
— HC2 0~3 0 v^g(D^I££ia5lc^-f £51::. & 

KHHUSS2ri. *¥«IB 

or. tf«ft*-r 3>?ti«iDL j (cr^-pyti^- 

iLttH^t^c jfeS«KB@tt3lcJ:oTj£S«S L 
L j l:B*if*lfc(|WT F T 1 7©V— Xfccfctf KU 



[0 0 3 9] ftfc\ »a*Ti*fia[»E*9Hnr*-*<k« 

diTSo TFT*m*4«»/<*;ui *K«MM-*» 
*tt. T FTOU— $«8E<D(*fcO#. fccfct/TFTO 

**i3IE»<DBIEI=*'XD7 > >xa<± iss d t *>< 
SSlSiCt, *fcBI=7y^*t LTB»4*trL 

b**6«bi*&*l*o 

[0040] ca>«j:5^*jtaB^»(DT h'j^a*7 
ss»©*ijb«<db*£h«i=* tectum 

«tt*iif*. BBttff 1BB4>*ft&M§(::* ffe<D*5t 

[004 1 ] B8I1 *^G)»I3M(!: LtO 
^to ^Hfite^STr. B2lc^-rStJfi^!BtS*JC-r«»« 
*Sllft^B^BI2(D*IS^a8^llft*a)tt. H2ic*-T 
A*BttttB*BBBBB2 2«fflLV A**tt#fll4 

88SEiJj[3J&&2 2P^-C, A^StlS*^— ^aMI^G)? 

*>, WKflc»3!)<«K-^?^4<^:L^2 00)*^— 

**«^-r*«#«ic«j&-r*E«i«#A»«ffi*«x. 

2<DI8Mfl&B£Bfc£<DT?. *IM§SEL^4t^ 
^^5></*IftlI5]»2 4t. H2(D5^5>y«»|5]tt 

[0 0 4 2] 0 9 14. hU^XH*^ — 

*^»«-effll^A»«ft««#«K«IISl»2 2« 
AV«BttB*BBBBB2 2(i, v7hL/ 
VX^3 1 . -x — ^ UvX£ 3 2. 77f33 4 D/A 
3>A-^3 4, BB«««lttBB3 5. tti*/^77 
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3 6fcJ;tf&3£mJ±S§±[H]S&3 7 CCD?*,, 12 

»«^«1»Ih1» 3 5 tt«^€>0!)A*MIK 

»iaR£fi«-ea&4. isnA4«iftDK3 sit. «ih 
5a>n»#(=«»-rft«***-r 0 MtflHHoanii 

35I*. 4 0©7fPyx-f^f 3 5 a, 35b, 35 
c 3 5 d*ffll^T8SI=SeiB-*"*^<t*<r#-6o D/ 
A £ 3 4^6Ro u t „ Gout. B o u t <t 

Lt *tl?timth RGB <D&&(DM&[znfc'? z> 

^7f35a ( 3 5 b, 3 5 c. 3 5dt'Xll:^] 
•?> C <b: T?<fo^> 0 

[0 0 4 4] ft* <t[s]«a> 

«^*A*-r*fc # lt-P. 19 2 CDSeJte^IBi ft* 

TtfcSJjLTl^lfJh.*: IS 10)ff]feM(01ftB-^:nfll 

So 

[0 0 4 5] Ell If*. **W(D*ft(D«4fl3»£ LT 

**J6^»TI4. TFT4 1$A7X«S±l:tt*tl^ 
«©XST^«-r*(t*ti:t. ««JS«I84 2. 43$ 

*<***JIUB-CfB[W-LT^4. f B1 11=* 

-*-«fc«3l=. *$#J^§^4 2. 4 3(t ji*I=«F 

4t4»»tfc««««l4 4'Clt K*mHI&tt6£ 
?lz2*a)&amztomLXWS.MZti&o frfr:7|H*f= 
*J(t4 2*(0»aMtt4 2. 4 3(Diiil^jDlLf: 

Tfc<o Lfc*<oT, ^#114 2, 4 3 0HM 

i*. m 1 *(D»»gtiiT«i«t 6**«k y t« < 

-TZZttfV&Zo ££>(=. MSJ]^M^4 2, 4 3 (ORB 
(=l4MPB*fcltTl^4(DT. «flbM«4 2, 43^> 

§£*>(=< <«Ct^*-& 6 

[0 0 4 6] H 1 2(i % ^^^5^<i: LT 
(DTOtJ?^ h 'J ^^I»flS**^ 5 0 Sffll^fcT 

KU^XH*?— «^MO>«l§»a:BiHIHIlja«^-r. 



a>»K»*(*L. s*-r*s&E <&•> 
ti±. H-a>-9-^iii*P*gT. 2*a>a«!isa«4 2, 4 
3#. fi«Mi5 1 |:J:otffiSi:»«*tiTl^. 
85 1-C2*®»lbHM4 2. 4 3*tt«t4»»i: 

ti«»efi*<^ja**L, *f=««jS««4 2. 4 3PPKD 

[0 0 4 7] ca>cfc3lc. )fefcttJ*J:ft«ttttMtt4 

2, 4 3$, #it^HimcDa^§P(C^^T2^{C^SJ-r 
4C£T?. «*a>tM&e««4 2. 4 3(D««*ffl<-r 

4-i:*<-e#. L^tiBS*P B 1IW-CiB«**i4(D-e. ft* 
(Cjtb^T. «tttSSift4 2, 4 3icj;4«l<0«*ga:fc 
fc<7r*C£j&<T?£4 0 tete* IS 1 1 fccfctfBI 1 2T 
it. 2»iljr4*^l=O^TlftWLTL^4(t*lift,. ? 

□■tx±©nn*£i;fti*«rc. 3#tm±i=LTt 

[0 0 4 8] *S60)«4^JB*fcI*«5^JB<D#jL*' 

<ht,£lif pJ^T&£ 0 «**5«Ctl:«fcot, fK0>«R 
*«<D«*,Jlx.[=< < LT* EittaiiSlSGU:* 

•&&ZttfX*£&o 

[0 0 4 9] 

[&fE<D#iSl] ia±<&«fc5i=*»W(=<fc;h.tf* ^HJififl 

«a'J**ii=< <-r4-t^-e#-6. LfcA<oT, *ft[z& 
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